Mathematical model of tumor volume dynamics in mice treated with electrochemotherapy.
The effectiveness of electrochemotherapy, a local treatment using electric pulses to increase the uptake of chemotherapeutic drug, includes several antitumor mechanisms. In addition to the cytotoxic action of chemotherapeutic drug, treatment outcome also depends on antitumor immune response. In order to assess the contribution of different antitumor mechanisms to the observed treatment outcome, we designed a model of tumor volume dynamics, which is able to quantify early and late treatment effects. Model integrates characteristics of both main posttreatment processes, namely removal of lethally damaged cells from tumor volume and tumor-immune interaction. Fitting to individual responses gives the insight into the dynamics of tumor cell elimination. Two more or less clearly separable peaks can be observed from these dynamics. Model was used to quantify responses obtained after chemotherapy and electrochemotherapy with bleomycin and cisplatin in immunocompetent and immunodeficient mice. As expected, electrochemotherapy resulted in higher number of lethally damaged cells as well as in stronger immune response compared to chemotherapy alone. Additionally, bleomycin-treated tumors proved to be more immunogenic than cisplatin-treated tumors in the given range of doses.